Abstract: Non-steroidal anti-inflammatory drugs are used daily by millions of patients worldwide for the management of various inflammatory diseases. Many well-documented adverse reactions are related to the use of these drugs. We report a fifty-four year-old woman with anaphylaxis after ingestion of ibuprofen liquid in a gelatin capsule. Eventually this was concluded to have resulted from hypersensitivity to the gelatin component of the capsule, which was likely IgE-mediated because of the positive skin test to gelatin. Gelatin allergy is only relevant for patients ingesting specific capsule formulation. The allergist/clinical immunologist must keep in mind the possibility of gelatin allergy.
INTRODUCTION
Non-steroidal anti-inflammatory drugs (NSAIDs) play an enormous role in the management of inflammatory diseases and as analgesics. NSAIDs are used daily by millions of patients globally. Knowledge of the complete spectrum of potential adverse reactions to these medications is important for the practicing allergist/ clinical immunologist [1, 2] . Newer formulations available further complicate the evaluation of adverse reactions that occur as a result of their use. We present a case of anaphylaxis after ingestion of ibuprofen in a gelatin capsule.
CASE REPORT
A fifty-four years old woman referred to the clinic for further assessment of possible allergy to tomatoes. She reported rhinoconjunctivitis, chest tightness, and angioedema within minutes from ingesting freshly prepared tomatoes. These symptoms settled with an antihistamine. The patient had no previously known food or medication allergies. She recalled having ingested cucumber and ibuprofen around the same time as having fresh tomato. Her past medical history is significant for asthma controlled with inhaled steroids and occasional short acting beta-agonists. She infrequently requires analgesics for occasional headaches. Family, social and environmental histories were non-contributory. Physical examination at the time of consultation revealed within normal vital signs. The head and neck, as well as skin examinations were normal. Cardiovascular examination was unremarkable and chest auscultatory notes were normal. Allergy skin testing was done to commercial, as well as freshly pre pared tomato and cucumber products. Tests were all negative *Address correspondence to this author at the Chest Unit, Department of Medicine, Amiri Hospital, P.O.Box 39810 Nuzha, Postal Code 73059; Tel: +(965) 22464725; Fax: +(965) 22435861; E-mail: dr_alghimlas@yahoo.com with a positive histamine control. The patient was challenged with oral ingestion of tomatoes and had developed no symptoms after a total observation period of 4 hours. Furthermore, to rule out unidentified food additives, the patient was challenged with ingestion of specific cultivars of tomatoes and cucumber that were suspected of causing the reaction. This testing was also negative.
At this point, food allergy was deemed unlikely and consideration was given to possible direct NSAID sensitivity, namely ibuprofen. The patient was asked to bring the specific brand of ibuprofen she had been using to the clinic on the next visit. On her follow-up visit, she reported development of a similar but more severe reaction, associated with hypotension; i.e: grade 3 anaphylaxis [3] , after ingesting only one tablet of the same drug with no other co-ingestions. This episode required epinephrine administered by attending paramedics. The ibuprofen was found to be a "gel-cap" preparation (Pfizer, USA). The capsule was made of bovine gelatin.
Skin testing by prick method done with the drug liquid aspirated from the capsule was negative. Skin testing with a dissolved whole ibuprofen gel-cap was positive. She had a positive skin test when tested with commercial bovine gelatin only (Fig. 1) . Oral challenge with regular ibuprofen, without gelatin capsule and this was negative. Given the clearly positive skin prick tests to the gelatin an incremental oral challenge was not considered at that point. Since gelatin is also available as a food ingredient, we later called the patient for re-evaluation. However, due to failure to follow-up, we were unable to evaluate for reactions to other gelatincontaining food or medical products, neither we were able to evaluate for in vitro specific-IgE against bovine gelatin.
DISCUSSION
NSAIDs are associated with adverse reactions involving cutaneous, respiratory, cardiovascular, and gastrointestinal systems. These reactions range from urticaria and angioedema to anaphylaxis [1, 2] . Available evidence is limited with respect to the relative safety of these drugs. There are different families of NSAIDs and within these families there are differences between individual agents with diclofenac, naproxen, and ibuprofen having increased risk of allergic adverse reactions, diclofenac having the highest [4] .
On the other hand, allergic reactions to gelatin had been described thoroughly in the medical literature. Gelatin is primarily used in vaccines as stabilizers. IgE-mediated systemic reactions to gelatin resulting in anaphylactic reactions to Measles, Mumps and Rubella (MMR) vaccine [5] and urticaria following varicella vaccine [6] have been described. In both cases IgE antibodies to gelatin were recorded [5, 7] . There are also reports of IgE-and non-IgE-mediated allergic reactions attributed to gelatin in foods (candy fruit chews and gummy bears) [8, 9] and in other medical products including intravenous fluids (modified fluid gelatins) [10] , chloral hydrate suppositories [11] , erythropoietin [12] , and a gelatin-containing surgical sponge [13] .
This patient likely had an IgE-mediated reaction to gelatin as documented by a positive skin test to this product. This was proven by a positive test to the whole capsule, but not to the carefully aspirated liquid medication, namely ibuprofen, and with a negative challenge to the same gel-free drug. Positive result after gelatin skin testing using Jell-O sugared gelatin (Kraft Foods, Rye Brook, N.Y., USA), as previously described [14] , confirms an underlying IgE-mediated hypersensitivity to this ingredient.
Due to failure to follow-up, we were unable to evaluate for reactions to other gelatin containing food or medical products, neither we were able to evaluate for in vitro specific-IgE against bovine gelatin. Also, we were unable to differentiate reactions peculiar to such form of gelatin; i.e. bovine versus porcine. The newer ibuprofen product, called Advil Liqui-Gel®, is composed of an outer casing of Gelatin filled with solubilized ibuprofen. The manufacturer claims that such preparation offer the consumer a fast pain relief compared to the older products available in the market.
CONCLUSION
With the increased use of these newer preparations of analgesics, i.e: ibuprofen with gelatin capsule, the allergist/ clinical immunologist must keep in mind the possibility of a gelatin-induced allergic reaction when evaluating patients presenting with an adverse reaction following the ingestion of such products. Moreover, as bovine gelatin is present in different manufactured items, including foods, drugs, and vaccines, it is important to evaluate for reactions to these products.
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